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PURP 2!« A . mul,ichi P d ^« is obtained by three-dimensionally stacking of the 
mtmory elements packaged to a film carrier. s" 1 "'* 

CONSTITUTION: A semiconductor element I is connected to a film carrier 3 

having copper leads 2. A layer which is bondable by soldering is beforehand 

evaporated on the rear ot the semiconductor element 1 and the element 1 is 

connected to metal of good thermal conductivity, for example, a plate 4 of 

copper The turn carriers 3 are subsequently stacked by positionine the holes 

: provided at their ends onto the leads 7 fixed on a ceramic substrlte 6 Snd 

£e copper plates 4 are connected to the leads 7. after which a cap 8 is put on 

W th such arrangement the heat generated in the chips flow throueh the leads 

7 to the cap. whereby the dissipation of the heat is improved. " ' 
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SPECIFICATION 

TITLE OF INVENTION 
Multi-chip Device 

CLAIMS 

1 . A multi-chip device, wherein a semiconductor element is connected to a film 
canier, and men this is connected three-dimensionally. 

2. The multi-chip device recited in claim 1 , wherein a metal plate with good heat 
conductivity is connected to the back of the semiconductor element in order to increase the heat 
radiation effect, and this metal plate and a lead are connected and a heat radiation path is formed. 

DETAILED EXPLANATION OF THE INVENTION 

In recent years the development of semiconductor memories has been dramatic; we have 
now reached the stage of implementing 4096 bit RAMs. In the future we can expect to see even 
higher levels of integration. In order to increase the level of integration in this sort of 
semiconductor memory device, there is the method of increasing the level of integration within a 
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single chip and the method of mounting a plurality of chips within one device, the so-called 
multi-chip device. 

If we consider [working] within the same process technology, the multi-chip device 
alternative is good because of small chip size, and also has advantages with regard to speed and 
cost. 

A known multi-chip semiconductor memory device that has been practiced is IBM's 
single device that is 2048 bits x 4 chips. 

An important factor in making a multi-chip device is that the device failure rate is a 
multiple n of the chip failure rate (n: number of chips installed). Therefore it is necessary to test 
semiconductor elements to see if they perform perfectly in a chip state. At present, it is difficult 
to do a complete performance test at the element level of a semiconductor memory device. 
Given this state of affairs, a new packaging method, known as the film carrier method, is now 
attracting attention. This is a method in which a semiconductor element is connected to a tape 
carrier formed with copper leads. At the semiconductor element stage, measurement can only be 
performed using a needle known as a probe, and alternating-current operational testing is 
difficult, but the film carrier method uses copper leads, so alternating-current operational testing 
becomes easy. This makes it possible to easily select elements when manufacturing a multi-chip 
device, and makes it a very effective method. 

There have already been reports regarding multi-chip devices that mount a plurality of 
semiconductor elements on ceramic multi-layer substrates using this method, but a ceramic 
multi-layer substrate is needed for inter-element wiring, so there are many practical problems, 
such as increase in wiring volume, noise created by inter- wire crosstalk, the cost of the ceramic 
multi-layer substrate, etc. Also, elements are mounted in a plane, so it is difficult to achieve very 
high packaging density. 

The first object of the present invention is to make a multi-chip device by three- 
dimensionally stacking semiconductor memory elements mounted on film carriers. The second 
object of the present invention is to connect the back of the semiconductor memory element to a 
metal plate with good heat conductivity such as a copper plate, thus providing reinforcement and 
mechanical support that is difficult to achieve with just a film carrier and drawing off the heat 
generated by the semiconductor element through the metal plate. 

Below we shall explain in detail using an embodiment in accordance with the present 
invention. FIGS. 1(a) and (b) show an example in accordance with the present invention. Any 
previously disclosed method of mounting one semiconductor element on a film carrier may be 
used; first a semiconductor element 1 is connected to a film carrier 3. A solderable layer (for 
example, Ni-Cr-Au) is vapor deposited on the back of the semiconductor element 1 in advance, 
and then the semiconductor element 1 is reflow connected at a prescribed solder-plated location 
on a copper plate 4. Next, a hole 5 that is opened in advance in the end of the tape lead is passed 
over a lead 7 secured to a ceramic substrate 6 as shown in FIG. 2, and one by one they are 
stacked. When stacking ends, a heat treatment is applied, thereby mechanically and electrically 
connecting the film carrier's copper lead 2 and the ceramic substrate 6's lead 7 by means of 
solder plated on the leads in advance. After stacking ends, an aluminum cap 8 is put on and is 
scaled from the rear with a resin 9 (for example, RTV-60). Furthermore, the lead 7 connected to 
the copper plate 4 is connected to the cap using a paste 1 0 with good heat conductivity. As a 
/ result, heat generated by the chip flows through the lead 7 to the cap 8; making the cap 8 a heat 
/ radiating plate has the excellent effect of producing a device with very good heat radiation. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1 (a) and (b) are a sectional view and a plan view of a film carrier mounting 
structure. FIG. 2 is a sectional view of a multi-chip device. 

1 Semiconductor element 

2 Copper lead 

3 Film carrier 

4 Copperplate 

5 Hole 

6 Ceramic substrate 

7 Lead 

8 Cap 

9 Resin 

10 Paste 

FIG. 1(a) (b) 

FIG. 2 | 
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